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(54) DATA PROCESSOR 

(57) Abstract: 

PURPOSE: To allow data read from a FIFO memory not 
to overrun data write by providing a phase variable 
means to the processing unit so as to vary a phase of a 
write clock of the FIFO memory and a phase of a read 
clock relatively. 

CONSTITUTION: An Image input section 30 being a data 
write means and a write reset means writes write data 
Din to a FIFO memory 31 whose capacity is higher than 
that of one line of image data In response to a write 
clock SCLK. The data are read as data Dout and fed to a 
printer 4 in response to a read clock' RCLK from a print 
control section 32 being a data read means and a read 
reset means. The phase of the clocks SCLK, RCLK is 
varied relatively by a phase revision circuit 33 and ■ 
data read will not overrun data write by using one FIFO 
memory with simple configuration of not using a 2-line 
FIFO memory. 
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1 

^IS ^^-^ r ^ i: -r ^ -r - ^S^a 
tcaS:bX^fr$ti5F I FO^^y l^iiM^ft# 

^ y 7« V h utBaisF I FOp^^y 

;&^bSgWr Ku:^$r«H^*:-f >'i5^y;^:^M>"CMi2F I F 

-5v^rtt^;^i-5S3Z.y ir^/ b^^^^tt. ^fSF I FO 
p«^y O^ttir KU-^Sryir :v h-TSiltti y ir 5/ hm^^ 

LTtH;^'t^m#alffi^^SrS>t:fer ir^Sr^a^i- 
5/ hfi-^i: UTF I FO;/^y «ctH;/3-r5erS?P#©Sr 

mo 



2 

Ftt:$fl!#©Srt9:Jt. z.(OiJ^:yV)AM^ 

ltS3ft«8] F I Fo^yogiii^^s^fw^ffiieF 
F I Fo>^y (^x-^SiiSrM^-r^^*{-. 7^-^ 

ggW#^;&5j5fe<^-7>r>'Sr»«*"eK^tfi-r^^ilS9«-F I 
F O ;^ ^ y (07*— ^ «ji^j|*T 

mflBF I FO^^y OSj^ii&^fw^ffillHF I FOp«^ 
20 -i$^$:-7-f VOjilig*-CSlS;^ffiLT35*^F I FOp<^ 

•TJlUHtftcF I F07f^y<^f'-i?#ii^M*6"t'^J: 5 

[0 0 0 1 1 

imm-t<r>m^^m] :^^mn. mmr-i^^F i fo 

30 (First In First Out) ^ ^ !) JcSt i2iA/-e;5*^S^^ttJ-r 
[0 0 0 2] 

[0 0 0 3] eaieM^S^StSB 2 li. 

1 O^i^b^'cf^B— h 1 1 i: 

Sj^L. j$«3t^*l 2^ CCD (Charge Coupled Devi 
ce) ir>'iM 3^^«I^JcffiSby^c«^t?ioTV^5o 
50 [0 0 0 41 *fc. firlfBlt-^^SSPStl. mmM^m^ 
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/DC (Analog/Digital Converter) 1 5^ Utex^ ^ 
Xm^^Wm 4 Sr^SlSJffll-r 5 L D (user Diode) 

gpi 9^^. m(mm^fmmtf^->x\^^^o 
10 0 0 5 1 ^hK^ mumm^mmAkt^ mm%^^ 

3®a5 3COLD^Sl?fCl 9»CSJl^$ix;rcLD2 OOffiM^t 
3fcKJ-f e u^-X2 4'^Stt^7-2 5S::^hLTi'J^S 

/c=^3gi:/<^oTv^5o ^(Dnm^mu4\t^ mis 

2 T^J^EB^tbT^Bt). rcO|II^^3|^^§§2 7(Dm:^S^ 

tmmm^^m^ 2 <^BijBy*ij^sis 1 s >^ >< - k/< y ^ 

[0 0 0 6] roJ: 9?'<^^i^^cioV^T/ wO-rv^iJ'/U'lS 
3^«SlJi. l^||;)>^®^'r-^$'$:iii^^StgI52-Ci!®lA 

[0 0 0 71 J:i9i^»ll-»^> z.coy'i^d^^x^W^X'Q 

lim^O WM«^^- • m-it^=^=^ h 8 . 11 -Ci'J 

^^:)5m^mMit^\.xi^^%^ihi 2-eccD^r>'i^ 
1 3(::iB«-r5<z>"C. w<ocCDir>'iM 3W:. B»Jjfe5g 
J&fp]«ca«c-r5^^1E^^>'i: UT K5/ h-^ h y 
M«7"-t?i£:-^-r:/Toff#«iSgP3tctti;^-rSo d 

[0 0 0 81 ^^i-e. :i<7)m#*0!aa3T«. 
■foA;^$tt5iij^x-^^r>':/i 4T*iii!iLTA/ 
DC 1 5'CT•:^^^^B^^^'rv^^5^/^^^I^C^SIL. lifi^^ 

m^M^m^VXi>^hy<iyyT^'eV 1 7\cKti'r^o 



^m^M%:mnLxi)^ibmigi'f—^^LD^m^i 9\c 

JS& L-CKWi-'5®tlbmSrH«Hlj8aSi5 4 O L D 2 0 W 
[0 0 0 91 -tUT. Z(OmiSiWmU4Xi^. iltfex- 

^ LTigasns L D 2 o (omiti%^^n\^>:^ 

2 1. 2 2T*llXmUT5Ky ^^-^^-2 3-e{lf^jfe3i 
L> d\^>:<2AX^lE\^Xm%VyM. 

10 "e> :i(o^itvyj>^2^(D^7t^m\zYyh^v^)^^ 

[001 01 ;ir-e. r(Diii^S5m4-c*t. ;J^y=^>^ 
^7-23 (o^iE^ittmit Yyj^2Q (ofiitrjcAtt-r 

SI^M«I»I«2 7d5I^»8«l*Pft-^DETP^ta;^|-rSCO-e. 
cn*5A;^ $ tuSfi#^Sgl5 3 OR]J^iJ$iJ®^?U 1 8 7)5/< :y 
>^r7«^y 1 7tc^$'^^>^^$iJ^ft-^^Hi;^-r5J:^tc 

20 s/7rp«^yi7 1?— Npl2ti § tvfclffi^x — Ji. Iffife 

[0 0 1 il :z.<r>^of^'f^J^iv^^mi^. If 
^i:. :ioft#^5aSI^3*^«biii&™a5 4tcijfl^x->?' 

Z(D^<yyr^^}) 1 i^HT^Ut l^xzLy^xom^ 
^-y^ >'-f oSiJ<@{cAai;^-et ^Xo\z ur v> 
-Sp -tc-c. -:^(Dy<yyr^'^V i 7tc-7>r vo® 
30 «y^-^^##jiAy-ev>s^ratc. m:^<oy<yyr^'e 
y 1 7;<)>b*iatcS#32i*ttfc— 7>f ^-i^^M^x-^^- 
t^r.^f8t(Oy<yyr:^^V i 7 -c5^St;:^ff-r^<t 5 
Jc/j:oTV>5o *:ttiSA*5|iieb:fc*^-Cfi. -f^ 

[0 0 121 ^^-c. 

^mmi)mmtti:^xo\^\^x\^^^o w<oj:pjcrsw 

^-e. -:^(D^<iyyr^'^V\zf—'$f^^^ty'-"^nm 
[0 0 13] 

50 mx\t. x-iJ'Sii^T^— ^S^W^^— ^^<o/<3^:7r 
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[0 0 14] UtS^L. rn-e*i-7-i'>^Oiii«x-i5':d5 
[00151 10 

^ y ;?<>'M.r^l5F I FO>«^y36*bli«"T— t^SrSS 20 

[0 0 1 6] ff*«2|B«<^)^^Ji. VyY^V')^:^ 

yt:x-^^ttJ<b7!i^[^^t-^4S:L-C^tT^^5F I FOt^ 
aZ^r KU^^ld^Jc-O-iS^ y p'^'hUXfttllEF I FOp«'=E- 30 

n 5/ -e§gmM*6m-^3&^ b^ffir K w-;^ ^Mi»:^ y 
^>-M.T^fBF I FO^^y 7>< 

3^a{c:jov^r. ffiiiBF I Fo^^y oSiZ^r Ku;^S:y 

i2^MMfg-&lcS-^v^rtb;^'t-5*i2by-fes/ V^WLkWi 

ggwy-fe^/ hfi^^HiiiEx-iJ'igm^^co^ttJMifeM'^ 40 

[0017] fS*3S 3 |B®(^^MI^. iS*^ 2 12®(DB 

hfi-^i:LTF I FO>^y(c:tti;f7r<5^afo#S«:S 
[0 0 18] iS*3S4iSffi<^)«Bgil. tS*«2lB^<D^ 50 
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[0 0 19] ll*^5lBffi(7)^^»i. fi^^ 2 IB^O^ 
[0 0 2 0] i»*^6ia«<Z)»l?Ji. If*«2, 3, 4 

[0 0 2 1] ii*^7iE®(^^^ft> fS*^6fE«<7)^ 

(0 0 2 21 tS*^8|Effi(0^?^ti. fS*:®2lB«<7)^ 
e^jCjoV^T. F I FO^^y<^S3iJ^Si»fw^WISF I 

Foy^yosstbiiStafr<7>ii^jc«, x-^j^ssw^^ 

I FO;^^y <Dx-^#ji^M^-r6^*tc:, f-^m 

Oj^^^yOx-tJ'^j^^JilTU. StflEF I Fo>^y<o 

SjZ^J^K^fw^mJEF I FO;^^y <7)^tHi^K^fr0^i 

^-CK^/aUTd^bF I FO^^y lC-^>f ViDB&if^^^)^ 
^ttl#^2i5a5:<D-^>r>'$r^;9-tti'ri^mJ{-F I FOt^^ 

[0 0 2 31 

iJ^ CI 5. i7 t X- tti^^Og^ W D t Srffi 

[0 0 2 4] S««2IB«05I9^H. FIF07«^y<D 

S5Z,r KW';^$ryir5/ h'T^^iZ.yiry hff-^^SiZ^y 

m:/3U. F I FO;'«^y<os2mr Ku^sryirj^ h-rs 

<^«iiM*6ft#i:brttJ;^-t*Swi:icJ:t). FIFO;^ 
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10 0 2 5] m^m3m^(o^m\t. x-^j^ggm^^o 
Fo^^v zt\c^y)^ Ltznmmith 

-To 

[0 0 2 61 tt^«4ieffio^^tt. m'^mm^mm 

[0 0 2 71 m*^5|Htt(0^^(^. x-^^m^^(^ 

[0 0 2 81 m^meim(o^mn. mm:^^>^<o:tj 

[0 0 2 9] !f3ft3g7|5«c05IWtt. mm'^^>^<ofj 
^^j55^^gffi(-^^-r6Ci:tC<t FIFO;^^y 

[0 0 3 01 IS*«8lB®<D^W«. FIFOp^^y^T) 

m^hm^Wf^^ F I F op< ^ y (oKWi^»»fr<os^tc 

Xm.^^\^Xfi^hF I FO^^y Ox— 

iSF I FO;^^yoSii^&IScfw^Htfl5F I FOp<^y 

^^-y^>(oi«^m^xm^m\^xt^hF I Fo>*y 

&m\ZF I F0;?«^yO7='-!^'§iX^BSJt&-r5r iricj: 
19^ y:/yU=ifc:--Sr^ff-r5:^'^'T?t>F I FO;^^yo 

[003 1] 

{nmm\ :^^m(D~'m:mm^mmzm^y^^xwr\^Wi 
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[0 0 3 2] ^-r. z<Dv'—^mmmwxh^'fi^^/\^ 

i:iiffl^WB!J8I$4i:Srg^jSL;fc«ag^>ioT*5i9. ffirlBft 
•^^OfS^fU 2 9 . x-^Sii^^-CfctJ^iiy-fei' 
g:-et*>5iii«^A::^SiS3 0i:. FiFOp^^ysit. 

SI2 7;65ffl[ffi^^^m'e*>'5fiffi^MlHlK3 3tCffi/g^$ 

tvr r> . w cDffiffi^HniK 3 3 tm^m^AtiU 3 0 

[0 0 3 3] rr-e. z(Oy^i^^/i-m^^2 sx\t.. m 
lEF I Fo>«^y 3 111. h'^y h-^ hi) ^^(om^'f'- 
^<o-'y^>&.±<Dmm^mm^Mcm\.x^^. m^^rv 

-^mmtf>mmcm.^i.xmff^ti^^o\ctj:'ox\^ 

20 5o ffirISiif«A;^«I5 3 0 tt. S3i§l*M§#7&-^9f 

>^ h LTmflBF I FOp^^y 3 1 tCiH^x — 

Ati^ sot \^tim^mm(Dmm^ xmm 
mp^m^t^humr ku;^ ^mef^-^ i^^v \.xm 

IBF I F07<^y 3 li^^bm^'f—^^n^li^'tX^\C 
[0 0 3 4] J:i9l¥/W{cft. milBF I FO^^y 3 1 

i^y-fe^/ hm-^-xwREs (DA:hmi: mmv±y hm-^xR 

RES oA;^^^=-> ^j^i^p^/iJ^wcLKOA;^^^. ggm^ 

[0 0 3 5] wClTHmffSF IF0;^^y31O 

fi-i-xwRES i;: <t " o " ic y -ir h $ tb. S^iZ^-r 

y-fe^ hm-^XRRES JCctt) "0" ^cy-t:y^^t^. 
-r^-::^/Mt-^XRE t;^r^y'4^(n^'^\zM^^ ^y^ 
mxx^ >^^V y^>h $*t5 J: 5 {c>^i:oTv>5« 

[0 0 3 6] ^ZX. tfll5F I FO;^^y 3 1 {zm^f 
50 -i5'3d5##ji*iX'5l&-a'li. ll4tC0y;^-rSJ: Mc 



(6) 



^mw-s-s 119 



9 

mzm}2<V±y hft-^XffRESFT?Sjir yi^:^t^V±^y h 
ffi-CSii^ o s^^WCLKCSCLWdSn— d*t>/>^ JdS^^-TS 

ffiriSF I Fo^^y 3 wzMihrr ku^^-cs^t^- 
I F07«^y 3 iicSiir "0" ;&*?>J(l# 

[0 0 3 7] *fc. fiSIEF I FO;<^y 3 1 t^hM^f 
RESFTf^tijr Ku;^}65i;ir5' h^tvT^^b. S^W>r^- 
o-35>b^^-f ttri5F I Fo><^y 3 Id* 

>^^^i^'5<^-Cs iS^x-iJ'fiF I FO;^^y Z\(r>m 

|Elffi^A;^^a5 3 oil. A;^§n5^y =^:^^-i5'I^M^^ 

/V>^^-^XPMSYNC SrSii;^ xiy^h X^Xn^f—^^^ 20 

EF I Fo^^y 3 1 t^Il^WJ*J^a^fi5 3 2 

IBF I FOp«^y 3 iJ&^bil&T'-^SrSg^m-rd^ w 
<oJ: 5*F I FO^^y 3 107*— ^Siitx— ^KW 

[0 0 3 9] ^r-e. CtD7^v?^yV^^^2 8"^«. ml 
ISII^AJ/Jaj 3 0 y =f ^ mSB-'^/v-^^^t-^XPMS 
YNC ^J8lJSiJfflJffl5 3 2 0|^ffl«l*q>'^/V.;x{t-^ XDETPt 30 

[00401 fi.^. z.<n^^^^tvwm.i 8 <Dii«A:^ 
^3 0fi. r::-e}««ii?^^2(cT:/y^i 

C 1 5 ^^UTll^^Sas 1 6 ^SJg^Uyt J; 5 ^Jiffiag^ 
>^j^oT*5J9. El2tc:0y^-r5J:5{c, e9IBFiFO>^ 

y 3 10a^ji^n3^^WCLK^/iSA;^iii*^ci s/^SCLK 
$r^*i-^^n 5/^7^^(531^3 4 ^:i:«iLrv>5o 

jc. ;i<^pifi^A;^SU3 on. T^y =^>^-^5'Ir1M''^vu;^ 40 

fi-^XPMSYNC <^A:^JS^. SftieF I FOp«^y 3 1«CS 

ti2.tfl^fi^'r-^5'<7>t^;^^i^^. HtlffiF I FOp<^y 3 1 
<^l=ii-f4^--://^(t-^xwE hU^ xsLGATEft-^(om:^«8 

WIBF I F07«^y 3 l<Z>Sj^y'fey hft-^XWRES 

^: /j:5XLSYNCfi-g-oW;(3ig^*f JrOi UTVnSo 

[0 0 4 11 ^fc. r07^v^i5'/VlS^«82 8<OWJ^J^ 
SP3 2«. StfiEF I FOp<^y 3 1 j&*b^^Wi"iiI«^x 
-iS^cOAAJB^. S9i5F I FOp«^y 3 lOKW-f^— 
>^/l-ft-^XRE ^/<^-5XREF{t-^om;^^ffi^^. fitllSF I FO 
;^^y 3 icD^ttiy-Irs' hft-^XRRES ^ /j^ ^)XRRESFft-^ 50 
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(Dia:/3i^iF-. BtjEF I FO;^^y 3 1 <O^W^ d 5^ iJ'RC 

J8fJ»4lcM«'7^-i5^^ei^-r6di:^^^. MfSLD^^ 
§§1 9^:frLrWi2iiJ«fe^jS«a54Jciij^x--^^eiS-r 

6flaEiii«H3m4 0l^ffl«l^^'5/i.:^fi#XDETP <DA;^ 

[0 0 4 21 -tw-C. C:<7>X>^^>'V'1S¥«2 8(D#«f|S(0 

■f. r(Z)xi^t$'>'WlS^«l2 8(30H«WR'JSB4-Ctt. TKy 

(Hlte»(r/s) =ffljfe^lJiil«g (line/mm) xaiidnin/ 

s)/7Ky =J:^Ka 

7-2 3;&5LD2 0(^l±ilt*^<IrS]3fedgLT^*3g)fe^ 

itgiiici^»<t^i§2 yjcA^^-r^o-c. wOi^^i^^^ 

2 7tt^^JcmLXR]JSra^^3 21C|^^^^^nVv;^ 
XDETP«rm;^-r'5o o*i9. r oi^^1^l^^<y^;^^t 
XDETPtt. ®«B3JSaSfI54 0-^-f >'<0^5feaiE&«C-lEl 

s ) = 1 /{9J*dlEH*«fi (line/mm) X« 

(mm/s) } 

hfi^. ^UT. ^(Dj:5?^^^>r^/i^^-C(ii«iWJIfP4 

;i5tii:^-r'5i^««^^^^>'^^it-^ xDETPd^ siey®j»a5 3 

2 fcSgWHt^ft-g- ^ LT A:^ w h \z.fii 5o 
[0 0 4 31 ^r-C. r(^WJ$iJ®l|Fi5 3 2Jt. 13 3 
^-r^cfcptc, iijfi^Sim4 7!)>bI^»<*^>^'^/>^«-^ X 
DETP;d5 $ tt 5 ^ p 5^ ^ I^SfllelK 3 5\z^uy^^^ 

5iE iiS (mm/s) 

mm 

(D^'&fiiim7o-8o(%)-cfc5o ^wT. z.<ommm 

U3 2Xtt. ±m<OXo\Cl'X^^y^^^m^3 6it^ 
%^i-5TOJ®^^^ ^'^PCLK^. p 5/ i7 I^^HIK 3 
Sjd^i^fflgl^/^vu^^ft^ XDETP<DA:^?^-r ^ :/^tcffi*g 

LL (Phase Locked Loop) i^ffiS:v-:/^i^-f 1^^^lJffl•r 
[0 0 4 41 lai (ii^J^bfcJ: 5J-> IJ^WJ^ 

4i>^m:t)'t-^mmik^^<^^^i^^ xDETPneffi^HiHiK 
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[0 0 4 5] rr-c. Z(om^X:hn3 0\t. ^ay^ 
I^^IHJK 3 4 A*li*^ n 5/ i7SCLK(Z)A;<l« 

(%)tC3S< Jfe-S, ^bT. ^(Dlj^A:^^3 O-Ctt. A 
[0 0 4 6] ^r-c. roccD-feviM 3-eti. rt«c 
^3 0'c^m^m^^n^tixf)^hF i Fo^^^y 3 1 

t-Sti^^tl^-So ro^. r<7)li|«lA;'ja5 3 o-eti> f 

^xLSYNcft-§-^d5A;^stt5F I FOp«^y 3 H 

So 

[0 0 4 7] ^r-e. Ppj^lJ^m^ 3 2 ±i^<DX0\C 
LTli^A;'3^3 0;&^bF I FO^^y 3 lld^ti^^ 

»m4\ctBim'i-^mmt. f i Fo^^y 3i(or-^ 

mm^mm-r^mmt^Mmi^x^^^o ^t. ii3ic'B?«j 

7Fiir^^0\C, M^i^(D^0\Z^Vi^y^^^m^3 40 

^TOJ^4;!)^bA;/3$ti6j^^1^^''^>'^:^m^ XDETPO 
A;^i$^-r ^ V'i/tCfirl^TjJI^ffl^tV'CPCLK'^/j: ^ . xdetp 

\^?cuitmm^nxm^(oy</u:!^m<7yxoET?im^t /^c 

PHt-^J*. ^ai-rS-trUiJr^JriHj^a 7?!l^^XRRESFft-^^ 

L-CF I FOpt^y 3 iicaj;^i$tt. :i(DF I fo^^ 
y 3 iT?S8ffiy-fei/ hfS-^xRREs ^ /jtoxSimr K u;^ 

^yir^/ h-rsr ^tc/^5o *fc. rOiJ^n^/iJ^l^^lp] 
K3 5?55ffl;^'t-5XDETPHi#«. Sgtti:«?^^>'^'CfcS^ 50 
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$tt. rtt^^3felE;3t7':7V^3 8-*?'»^S3 9t>y"fey 

[0 0 4 8] rr-e. ^^^^^l^'^ 3S\^. XDETPlft 
^X y 5/ h ^ttTPCLKT^ y ;^ >^ h $ tvS^W :^ 

tt, m»,mm4tmTjkr)i'^A3'^^:^(Dmmmmz 

[0 0 4 9] ^LT. :i0^5fe^:3?7^>:/i$' 3 8*Cfi. 

>/<l^-^4 0--4 3?55SJ^$nT*3«9. (D^J^-z^ 
1^-^4 0(1. |^^«^^Ofc«>OLD2 0(DMJIglj!l« 

^fi^^#^-efcSC PU (Central Processing Unit) 
4 4 ;dU/'F (Interface) l^v^;^i$'4 5^:frLT^^^$ 

ttrifeO. ±^^:<?5^>^^ 3 8 0:Jt;!5^>'hfllAi:CPU 
4 4-e-pI^ifelCi^i6^^$n/c|SffiB^^it®5L. r 

^:/^3^^5o -€rw-e. r<Da3:^(lBD (Beam Detect) 

-i-^ LTi&s^^^Tfc5i^sfpy- h 4 6 xm^y"- 
^tw^mm^fi. z<DmMzx<>xhD2on^Mmz. 

[0 0 5 0] wO^. Z(OLD2 0<D^mWW}(O^^ ^ 

^M^m*^^^mmm^mmvxf)^(bik<o^ 

S2 7 J;!3ft(inm)*^b»+(min)f5^^^lC^^-r5o ^ 
LT. JiiECOJ: 5t-bT3^0J6^t-lgSl$ttSLD 2 0(D 

2 7 Ait-r 5 ^ . w (omm^^ 

S§2 7 :d5m:/3-rS[Rlffl«I^^^VU:^ft-§- XDEPTd^r^T^^ 

':ft^j:^X±±^:^^>^ 3 8f)*^V±y h^ti^o 

X. :i(D^M^:fJ^y^ 3 snV^y h^tii>t:fJ'>> 

[0 0 5 1] :^mmm(or>^^^^m^2S(of^ 

r:<D=i>/<l^-i5'4 1«. pii^x-^5'(^)WJi5^^ ^ 

PU4 4-e^i6'^^effitc:^^$tiS^oo^1ilc. D 
(C<D) ^^ifejg:^;^? 3 8 0:3&5^>^ hfiSA^Srit 

-rS^x ai;^{t-&XRGATEdSr:J'X-< >^^/ctt)^^^ffiD 

GATEItR^fI#Tfc*). rcOSe^F I FO^^y 3 1 
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[0 0 5 2] ^LT. m:::-<o=i:yy<i—$f 4 Komtim 

■g-XRGATEIi. g8U>r^-r^/Vft#XRE ^ LTF I FOt* 
3 l{cmt}^tl^<0'V. Z(DF I FOp^^y 3 1 

g^wy-fer^^ bft-^xRREs -ei^mr Ku;^;5iyiry h 

So 

[0 0 5 3] t,it. m^msRxji^6mm(omm<om'^m 

\CWtnhtlX:tS^, CPU4 4-C^i*»Pl^ifttC^^$ 

- h4 roifea^fcy- h4 SiOtti;^!^! 

-^;d5CPU4 4'e^Jta)$ti5ir w^^IhIK3 IKmM^ 

[00541 ^rT% rcD7='v^^/i-^^^2 8T*fi:. / 
--r/P=i f-^3ltT-rS^i^{-J*> C P U 4 4 0$iJfflI-C 
•feW^^ISKS 7d5fg]^«^^^>?/i.;^{t#XDETPl«r31^ 
y>^y^=il^-=S:llff'r5^'a'(c:j*. CPU4 4co*J 

^Lx. z<omMn^^F I F07<-=ey 3 1 
<oKwy-fe5^ hfi#xRREs brsgffir KU';^^y-fe5/ 

yy(>mm\^^m'ToF i Fo^^y a i<Dmmr ki^ 

[0 0 5 5] Z(DXo\C'f-^ZtX\ Z<Dy'i^^/\^mW^ 

a^X^. r<Oj:5 3te«^J-tF I FO;)«^y 3 l<Ox- 

|gHc03>'/<u-^4 2(^^^Sc1iIEf:i. mmiSi 

:^^-etSJ:9^:^$n6co-e. u^WJ^Fi5 4<^fflJKfiB 
(ni^-^f) t^±>^mmxh^fj:h^tmmm, 

J:5*KS««tE$r-oUJL±^-r5r^-C. HoJe^io 

[0 0 5 61 45:^JSiR|(^"r>^i5'/W^^«2 8<OB 

^4 2H. fg3ft3g2&t;f3ia«i<Z)^5^<0 
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[00 5 71 mm\z. :^mMm<oy'i^^jum^2 s (o 

"0. CPU4 4-Cpl^SffiJCiF'ii)K^$tl.SlS1itF^i 
5fe3t;i?7^^v^3 8co:357!>>'Hit^«:JteEL, Cttjjs-gc 

Sp wOMES03>'>''?U— :^'4 3 0^</u;^{t-^ 

II. «*«4|B®<^»Mo:«;»:^^-i5'^©"efe5ra5llHlK 
10 4 9{cW:^$tv. CPU4 4-Cpr^efeJci^a6ta:^$tt 

PIffly<yw;:^{t#XPMSYNC ^ U-Cii]feA;^a5 3 0 (CA;tJ 

[0 0 5 81 t^Jxi^. ^ggori^^/^u— ^$^4 so/nVu;^ 

tt-^^J^y =^>'^-:?lRl»8>''?/l-^«-i-XPMSYNC ^LTM 

?llH]K4 lHlJ;i-0o;^iii«A;^gi5 3 oicffi;/3-rs 
116*c«|^-r-5J:5J-> :io®^A;^Si5 3 o;55F 
I FO^^y 3 1 (C#tjitPlii^7^— ^^^^^^^IS'^^ 

h\z.f^i^<r>x. m«/-Ky =^>'^7-2 soiEiteiiS^ 

[0 0 5 91 /.C*5. r(07^v>:5'/wm¥«2 8-CJl. ±M 
PV4 4X^^l^tE\zn^^^^tf)^X^^<DX. FI 

F07«^y 3 i<Dy'-'^mmtf—^Wji-t<Dm&w^ 

[0 0 6 01 ^;rc. ;$:*ISC^y(^7"v;?^/i-^g^a2 8(D5> 

jiS3 9«> m^m5mm(D^m(^m^^m^^xh 

roH3BWJffllSl53 2 0ilgttJ^'n5^^CLK^CPU4 

4-^Rj^g:S{Ci=^i?)^^$tbfc^5>0-tC:9^i^-r6o ^ 

V 3 l\cmti^fl^<r>X. w(OF I FO;?«^y 3 

wjB'JSJjasBs 2(omm^^y^RCLK\zmmvx^>^ y 

-C. 5>JSL;rc^ffii5^D5/^RCLK<otttB^-7-<>'fttc:|i 

[0 0 6 11 5>J1S§3 9d5Sgttii5rciyi5rRCLKSr 

zi5)'CO-lc:5>j^-r'5^. ai«<^r:^oi^M-eF i fop< 
^y 3 i;5^bij*7'-^;i5^^W^n^<7)-c% z(om^ 
m^ti^ ®«x - ^ (O-lj^ iij^BiJSiJas 4 d^^^BlE:^ 

^<DXo\z'r^:itx\ :i<ommm^\n4n. m^x- 

50 i5^<o#il^S:^*dg:&iR]Jczn&ic:BiBiJtii;^-rs:i 
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[0 0 6 21 Z<Dy'i^^/um^Wi2 8\C:!lfS\,^ 

X. F I FOj?<^y 3 KSDlffifcT'— ^COT KU:^S:ffi(* 

A P m a X = ^M^mm^Sm X ^ jfe3i^?aB3i8lJ«l«c*i 

tcftur^Ji!). ^i»«F 1 Fo^^v 3 

10 0 6 3] '?:C"C> r<Oxv^^/V'«^2 8JC*5V^ 
^»J$Ji^a5 3 2;65F I F0 7«^y 3 1 75^b^i^fi^v^-- 
XRE ?55ri5^x^>^/^iKffi-e^Wi5^n';/^RCLKfC^oTiE 

[0 0 6 4] rci-c. Km-r;fi-://wft#XRE ji. 
I'^ffieSrjfe^-rS^^-CKffly-fe^' hfi-^XRRES «rW 

[0 0 6 5] -tur. r(Oxt^^/w^^«2 8^c:^3v^ 
&»Ji5Sig;-epij|feA;^SI5 3 0<oW3aiiitfe^2)5ioo(%) J- 

5o O^O. ;i<^#jir KU;^<^ffil4tt«r5^Jl&Scfw^ 50 



4*M¥8-9 1 1 9 

16 

[0 0 6 6] ^UT. ^C0xi^i?/l-ffi^2 8tc:ioV> 

:g»JJC§3iy-fe:5/ h^t-^XffRES KU^Jd^ 
y-fe5/ h$nT;5^b§iA-r^-://Ht-^XWE t'^r^'r^ 

s/iJ^WCLKtCi^oXF I FO^^y 3 
[0 0 6 7] rr-C. Sii-f^-y^/Wft^XWE Kffi 
XWE fi. Siiyir^y hft#XWRES OHi;;^«lc^«?)KS§ 

[0 0 6 8] ^LT. l}&(OX.bfi.F I FO>^y 3 1 

7<oifyytt^^<r>x. :L(D^yy\cm^xm^hr 

J:9Jc, Siiyir^/ hjf-^xwRES (omti^^ ^i^'^^M 

F I F07«^y 3 It^T^'— 
[0 0 6 9] r07^i^^5'>'^ffl^a2 8tC4^V> 

•C> iS*S8ia®o^^<3:>-^l£^J^ LT. ±ii6(^J:5 

^':f;vzi\f^i:'mjx^^z,t^n&'r^(Dx^ ^ 

[0 0 7 0] Sfiij^SSfw^SSfflJ^StScfrO^ 

1. HlJSyS«W95 3 2d5®fi^x-i5'^-^^>^<OB&*** 
XW^^^\^Xf>^hF I FO;^^y 3 KDf—^^jL^m 

2. fnJ5«*J^«fB3 2*5»:^o-7>f>'^»^^*-es^^tH•r 
£ig^I^cF I FO;?t^y 3 lOf'-^SjiSrS^T-rSo 

10 0 7 1] ^ySl. SiZ^^iSafw^KtUJ^ifiiSfrc^S^ 

3. ^w\mmu3 2tm®i7'-^^-y^>'<om^^x 
mh-mx.xt^hF I FOp«^y ic-^^f >-<oi»i|t5>o* 

4. Bi«y«yffliSP3 2j55»:<o-7>f v^sg;^mi-j^Mf-F 
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I FO^^y 3 1 CDx--:^Sji^&B^-^^o 
[0 0 7 2] -ir^l-C. ±idELyi:l-4 0^it*:?aJ£-t-5 
J:9l-Si&y-fey MS-^XWRES Ottl;f3^>f ^V^StSjE 
iC^S-rtlll. F I FOp^^y 3 IOt'— iJ^SiifilT^^ 

[0 0 7 3] ^C-e. ±5fi(DJ:5**#S:^Si-^*r«^ 
FO;^^y 3 H^x— ^l^jZi^r^ ii:fi{F<oy:^/^=J t*— cD 

[0 0 7 4] ^it. mii^m&m^^^mm&WfT(Dm^ 

F I FOp^^y 3 1 (D— ^-f >^<0*|^cOv^— ^ggai^r^l 
=£:Mit6-r 5 ^^Sat-'r- Sii^r M^fe-r 5 * ^ rastt^^c 

[0 0 7 5] ?^ji*3. Sl^tdHF I FOp«^y 3 1 <Dx- 

[0 0 7 6] *:rc. m\hmmm^=mmn^mr(Dm^ 

>5^7^;W3f-Sr^^Ti-6#^JCtt. F I FO^^y 3 1 
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[00 7 7] tiid^ ^%mm'x^\t.T-^im:&wt ur 

A:^-r'51i«7'-^SrF I FOp<^y 3 ifCT^-^Sii 
"rsiii^A;'ja5 3 o^x-:5'Sji#®:^ Lr«?iJ^L> f 
I Foy^y 3 i^^bx-i^'SEi^^ai-rsiij^x-t^^® 

-r-Siiifi^T^— ^S:F I FOy^y JCx-^Sii-t-S-r— 
10 F I FO;»«^y tJ^^x— iJ'g^^lil-r^lJ 

^^aiitfcDTPCDesk Top Publishing) v^;^Xi^?i ^ 

[0 0 7 8] 

LfcT^-iJ'^tH^d^l^^lc^fiiiUT^tT^ttSF I FO 

20 Siir Kuj^SrHiiJc-rviJ^ypO'hL-cfflffaF I FO;^ 

•folf^ii^n-S-^Sc^ LTF I F07«^y ^?^fiK-r 

[0 0 7 91 is*«2ia«<^>^egn. K^yh^hy^;^ 

it.'f—9n^ht'^n'm\zMtL\^XWrx^^^^ i FO;^ 
iZ^r Y^yy^^mt^^^y^ y ;^>'hLTflli2F I FO>^ 

^mx^^^^x^ ttflEF I Fo^^y o#3ir Kw;^^y 

iiM*6m-^t-s<5v^Tm;^r6#i2iy-fe5' v^^^wl 
Jt. ^lEF I Fo^^y (oKwr Ku;?isry-fe3' h-rs 

50 \cm^\i^xv^ti'r^m^^)'^y h^^sr^tt> etiisx- 
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oSti^Stt-SZl^RJK^LTF I FO;^*!; SrJ^fiKt-^ 
[0 0 8 01 ft3ftTS3|effi<7)5S^ll. ig*«2|Bffi(0^ 

hft-i-i: LTF I FO;^^»^Jcai;^-r^8fe3®5ft]^©Sr^ 
^ J: D . ^Sft UfcKWBIJfeft-g^OfflScfcJt F 

[0 0 8 1 1 m^m4mm<o^m^t. ff5R^2iBtt(o^ 

So 

[0 0 8 21 fS*«5|2«(D^^Ji:. IS*3fi2|5«<D« 

\z^m vxf)^bBmr K V h^^m^ 
i^m^m^Winitzt\z^^. F I FOj?<^yd*e)B» 

[0 0 8 31 iS*«6|S«cO«Wfi. if5ft:®2, 3. 4 
^(D:iJ^>hmt^itmLX~^^m^i'^ty'-^» 

[0 0 8 4] tB*«7|2^(D«?gii. M*«6|B«CO^ 
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[0 0 8 51 IS:*3S8IB3$<O5I0>^W:. gS*^2lE®05l 

5g^ci^v^T. F I FOT^-^eyoSi&^&ftfw^^iaF I 

10 FO;^^yoKW^Si»frC0S'g^JCfi. x-iJ'gSffl^^ 

iFo^^')(D7'-9m\2^^mifb'thtmz. f—^u 

m^m^^(0-y^:yi:f^^itxm^mir^m\zF i F 

07<^yOx-^§iZ.^»ITL. ^faFIFO;^^yo 
Sii^iSISfw^gtflSF I FOp«^y cOfgtti/^ffil&frOii 

*-C9i^fflLT35»bF I FO;^^y tC— ^-f >^<DS&^5> 

mm^m^^<o-'7><>%:U^\^^^^m\cF i fop<^ 
20 y (OT^-tJ'Sii^MJfei-s J: b m^mm^WL(omm 

^XhF I F07«^y (^x—tJ'^ttJ^i^T^— 

[znitLxf-^mmmm^m^^zmm.'r^ z t t^x^ 
[El 21 'r-^m^h^^xh^m^Ati^^mTj^'r^zf 

30 Oy^ElTffoSo 

[gi3i T'-'^mm^mxh^mmm^^mTF^'r^y 
[1141 y'i^^/vm^mxy-'^/i^^^y^'-^Mn^^m 

■rs^-r A^-y- h-cfe5o 
-rs^-f A^-v-— h-cfe5o 

[El 7] giZ^r Ku-^^^^tHT Ku;^^<O^^S:^mL 
imxh^o 

[El 81 7^-^jcaS3^ttO-tt^3l50^d-Cfc5'rv?i?'/i-ia^ 

So 

[??#<oift?gi 

2 8 y'-^mmmm 

3 0 x-iJ'lFii^©:. y -fe h# 
31 FIFO^^y 

50 3 2 y'-^mm^w^. mmv±iyh^ 
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3 3 - iSL^-SSm^m 4 6 

3 8 KWA'J'V^' 4 5 SumSt&^Sc 

3 9 m^^m^m 49 A'Cf^f^m 

4o~4 3 m-^mm^&c. H'^-yvimt^ 
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